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2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AUAM,AT,A2,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,C2,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD,GE, 
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right to file a demand for international preliminary examination. 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Sectim 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/FlOO/00834 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 

pages 1-8 

pagps 

pages 



, as originally filed 
, filed with the demand 



, filed witfi the letter of 



the claims: 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed witii the demand 



pagps 9-11 
the drawings: 



.filed with the letter of Q9-Q1.2002 



pages 1-8 

pages 

pages 



, as originally filed 
, filed wiA the demand 



, filed with the letter of 



I I the sequence listing part of the description: 
pages ^ 



, as originally filed 
, filed with the demand 



pages 



, filed with the lettCT of 



2. With regard to the language, all the elements marked above were available or furnished to this Aiithority in the language in whidi 
the international application was filed, unless othervrise indicated under this item. 

These elements were available or fiimished to this Authority in the following language which is: 

I I the language of a translation fiimished for the purposes of imemational search (under Rule 23. 1(b)). 
the language of publication of the intrniafional application (under Rule 48.3(b)). 

□ the language of the translation fiimished for the purposes of international preliminary examination (under Rules 55.2 and^ 
or 553\ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

[ I contained in the international ^plication in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequentiy to this Authority in written form. 

[ [ furnished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' — ' international aDolication as filed has been fijmished . i- • u 

□ The statement that the information recorded in computer readable form is identical to the vmtten sequence listmg has 
been fiimished. 

4. 1 I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to gp 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

• Replacement sheets which have beenfurmshed to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 1 6 
and 70. 17). 



Ar^ replacemeni sheet containing such amendments must be referred to under item I and annexed to this report 
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V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 



Claims 1-14 
Claims 



Claims 1-14 
Claims 



Industrial applicability (lA) Claims 1-14 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 



This report is based upon the amended claims filed 09-01-2002. 

The features- of the originally filed claim 5 has been 
incorporated in the amended claim 1. Those features are that 
the cascade tubes are placed in an annular outer chamber 
surrounding said tubes, where the separate gas . flows coming 
from each cascade tube are recombined. 

Most relevant document cited in the International Search 
Report : 



Dl: US 5178653 A 



It is noted by way of introduction in Dl that in order to 
prevent bulky constructions in gas scrubbers, an ideal 
solution is to use a coiTibined scrubber and droplet separator 
unit (refer to column 1, line 25-33) . The scrubber disclosed 
in Dl is of such a combined type. In contrast with scrubbers 
where a separate ready-made filter serves as droplet separator 
(refer to column 1, line 22-24), the scrubber according to Dl 
has a droplet separation unit designed in such a way that it 
can be combined with the scrubber unit into a compact 
apparatus (refer to fig. 1, 3a and 6b) . 

In this known scrubber, the gas or gases to be scrubbed are 
conducted into at least three vertical scrubbing tubes (1), 
and thereafter into a droplet separator formed of several 
nested cylinders, where the separate gas flows are recombined 
and forced in a rotary motion and the pure and droplet-free 
gas is discharged through a discharge tube (11) located in the 
middle of the scrubbing tubes. 

. . • / ... 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . 



The invention according to the amended claim 1 is novel with 
respect to the scrubber disclosed in Dl . One difference is 
that the scrubbing tubes are of the cascade type and not of 
the venturi type. Further, in the scrubber according to the 
amended claim 1, the scrubbing tubes are placed in an annular 
outer chamber where the separate gas flows are recombined. 
This is not the case in Dl, where the scrubbing tubes are 
placed in separate chambers (denoted 4 in fig. 3a) and the 
separate gas flows are recombined in an inner swirl chamber 
(denoted 7 in fig. 3a) . 

It is not considered obvious for a person skilled in the art 
to modify the scrubber in Dl in such a way as to arrive at the 
invention disclosed in the amended claim 1. This is because 
the modifications necessary therefor, namely the addition of 
an annular chamber, in which the gas flows recombine before 
they enter the droplet separator, go beyond what can be 
expected from the person skilled in the art. 

Thus, the features through which the claimed invention differs 
from Dl solve the problem of accomplishing a new construction 
for a gas scrubber with combined scrubber and droplet 
separation units. The invention according to the amended 
claims 1-14 is therefore considered to involve an inventive 
step. It is also considered to be industrially applicable. 
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PATENT CLAIMS 



1. A cascade scrubber (10) for scrubbing exhaust gas, whereby the 
scrubber contains several cascade tubes (12) for scrubbing gas. an inlet 

S channel (9) for conveying the gas to the scrubber, a discharge tube (11) 
for venting the gas from the scrubber and a liquid tank for scrubbing the 
gas, characterized in tliat a gas scrubbing unit and a droplet separation 
unit are combined in the scrubt>er (10) into a compact apparatus, made 
up of several nested chambers (20, 22, 24, 16). 

10 

2. A cascade scrubber according to patent claim 1, characterized in that a 
integrated gas distribution chamber (15) is placed in the upper section of 
the scrubber, and is connected to cascade tubes (12) in order to 
distribute the gas from the chamber to the cascade tut>es. 

15 

3. A cascade scrubber according to patent claim 2. characterized in that 
the gas distribution chamt>er (15) surrounds the gas discharge tube (11). 

4. A cascade scrubber according to patent claim 2. characterized in that a 
20 bottom (28) of the gas distribution chamber (15) is inclined so that the 

cross-sectional area of the chamber reduces as the distance from the 
inlet channel (9) increases. 

5. A cascade scrubber according to patent daim 1, characterized in that 
25 the cascade tubes (12) are placed in an annular outer chamber (20) 

surrounding them, where the separate gas flows coming from each 
cascade tube are recombined. 



6. 

30 



A cascade scrubber according to patent claim 5, characterized in ttiat 
the cross-sectional area of the upper section of the outer chamt>er (20) is 
smaller than that of the lower section. 



wo 01/23071 PCT/iiIOO/00834 

10 



7. A cascade scaibber according to patent claim 5, characterized in that 
the outer chamber (20) is connected to another annular chamt>er (22) 
with the aid of at least partially tangentially positioned partitions (23). 

5 

8. A cascade scrubt>er according to patent claim 7, characterized in that 
the partitions (23) divide said annular chamber (22) into segments (24), 
the number of which is advantageously at most half the number of the 
cascade tubes (12). 

10 

9. A cascade scrubber according to patent claim 7, characterized in that 
the annular chamber (22) containing the partitions (23) is positioned 
inside the outer chamber (20). 

IS 10. A cascade scrubber according to patent claim 7, characterized in that 
the cross-sectional area of the upper section of the annular chamber (22) 
is greater than that of the lower section of the chamber. 

11. A cascade scrubt>er according to patent daim 7, characterized In that at 
20 least two more nested chambers (25,16) forming the droplet separation 

unit of the scrubber are positioned inside the chamber (22) containing 
tangential partitions (23). 

12. A cascade scrubber according to patent claim 1. characterized in that 
25 the innermost chamber (16) of the droplet separation unit is equipped at 

the liquid surface (14) with a swirl cone (26) nan-owing towards the top. 

13. A cascade scrubber according to patent claim 1, characterized in that 
the innermost Chamber (16) of the droplet separation unit is connected to 

30 the discharge tube (11 ) of pure, dry gas. 



WO 01/23071 PCT/FIOO/00834 

11 



14. A cascade scmbber according to patent claim 1, characterized in that 
the equipment functions in a reduced pressure. 



15. A cascade scrubber according to patent claim 1, characterized in tliat 
5 the scrubber Is essentially cylindrical at the gas scrubbing unit and 
droplet separation unit and conical at the lower section. 
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International application No. 
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1. Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international Explication as originally filed 

the description: 

pages 1-8 ^ 

pages . 

pages „^ 



, as ori^nally filed 
, filed with the demand 



, filed with the letter of 



' the claims: 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



pages 9-11 



, filed with the letter of Q9 , 01 . 2002 



the drawings: 
pages 1-8 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the lett«" of 



I I the sequence listing part of the description: 

pages 

pages 

pages • 



. as originally filed 
, filed with the demsmd 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in whidi 
the international application was filed, unless otherwise indicated undo- this item. j,- k • 
These elements were available or finmished to this Authority in tfie following language ^ whidi is: 

I [ the language of a translation fiimished for the purposes of international search (under Rule 23.1(b)). 

I [ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation fiimished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing 

I I contained in the international application in written fi^rm. 

I I filed together with tiie international application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

I [ fiimished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure in the 
* — ' international aoolication as filed has been fiimished. . . , . i- u 

□ The statement that the information recorded in computer readable form is identical to the wntten sequence Ustmg nas 
been fiimished- 

4. 1 I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the daims, Nos. 

I I the drawings, sheet/fig 

□ This report has been established as if (some of) the ameadmcnls had not been made, since they have been considered to go 
beyond the disdosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receivir^ Office in response to an invUation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not corUcdn amendments (Rules 70. 1 6 
andJO.ny 



Any replacement sheet containing such amendments must be r^erred to under item I and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-14 YES 

Claims NO 

Inventive step (IS) Claims 1-14 YES 

Claims NO 

Industrial applicability (lA) Claims 1 — 14 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

This report is based upon the amended claims filed 09-01-2002. 

The features of the originally filed claim 5 has been 
incorporated in the amended claim 1. Those features are that 
the cascade tubes are placed in an annular outer chamber 
surrounding said tubes, where the separate gas flows coming 
from each cascade tube are recombined. 

Most relevant document cited in the International Search 
Report : 

Dl: US 5178653 A 

It is noted by way of introduction -in Dl that in order to 
prevent bulky constructions in gas scrubbers, an ideal 
solution is to use a combined scrubber and droplet separator 
unit (refer to column 1, line 25-33) . The scrubber disclosed 
in Dl is of such a combined type. In contrast with scrubbers 
where a separate ready-made filter serves as droplet separator 
(refer to column 1, line 22-24), the scrubber according to Dl 
has a droplet separation unit designed , in such a way that it 
can be combined with the scrubber unit into a compact 
apparatus (refer to fig. 1, 3a and 6b). 

In this known scrubber, the gas or gases to be scrubbed are 
conducted into at least three vertical scrubbing tubes (1), 
and thereafter into a droplet separator formed of several 
nested cylinders, where the separate gas flows are recombined 
and forced in a rotary motion and the pure and droplet-free 
gas is discharged through a discharge tube (11) located in the 
middle of the scrubbing tubes. 
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Continuation of: V . 



The invention according to the amended claim 1 is novel with 
respect to the scrubber disclosed in Dl . One difference is 
that the scrubbing tubes are of the cascade type and not of 
the venturi type. Further, in the scrubber according to the 
amended claim 1, the scrubbing tubes are placed in an annular 
outer chamber where the separate gas flows are recombined. 
This is not the case in Dl, where the scrubbing tubes are 
placed in separate chambers (denoted 4 in fig. 3a) and the 
separate gas flows are recombined in an inner swirl chamber 
(denoted 7 in fig. 3a) . 

It is not considered obvious for a person skilled in the art 
to modify the scrubber in Dl in such a way as to arrive at the 
invention disclosed in the amended claim 1. This is because 
the modifications necessary therefor, namely the addition of 
an annular chamber, in which the gas flows recombine before 
they enter the droplet separator, go beyond what can be 
expected from the person skilled in the art. 

Thus, the features through which the claimed invention differs 
from Dl solve the problem of accomplishing a new construction 
for a gas scrubber with combined scrubber and droplet 
separation units. The invention according to the amended 
claims 1-14 is therefore considered to involve an inventive 
step. It is also considered to be industrially applicable. 
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PATENT CLAIMS 

1. A cascade scaibber (10) for scrubbing exhaust gas, whereby the 
5 « . scrubber contains several cascade tubes (12) for scrubbing gas, an inlet 
channel (9) for conveying the gas to the scrubber, a discharge tube (11) 
for venting the gas from the scrubber and a liquid tank for scrubbing the 
gas, characterized in that a gas scrubbing unit and a droplet separation 
unit are combined in the scrubber (10) into a compact apparatus, made 
10 up of several nested chambers (20, 22, 24, 16), and that the cascade 
tubes (12) are placed in an annular outer chamber (20) surrounding said 
. tubes, where the separate gas flows coming from each cascade tube are 
recombined. 

15 2. A cascade scrubber according to patent claim 1. characterized in that a 
integrated gas distribution chamber (15) is placed in the upper section of 
the scrubber, and is connected to cascade tubes (12) in order to distribute 
the gas from the chamber to the cascade tubes. 

20 3. A cascade scrubber according to patent claim 2, characterized in that 
the gas distribution chamber (15) surrounds the gas discharge tube (11). 

4. A cascade scrubber according to patent claim 2, characterized in that a 
bottom (28) of the gas distribution chamber (15) is inclined so that the 

25 cross-sectional area of the chamber reduces as the distance from the 
inlet channel (9) increases. 

5. A cascade scrubber according to patent claim 5, characterized in that 
the cross-sectional area of the upper section of the outer chamber (20) is 

30 smaller than that of the lower section. 



AMENDED SHEET 



0 9 -01- 2002 

10 

6. A cascade scrubber according to patent claim 5, characterized in that 
the outer chamber (20) is connected to another annular chamber (22) with 
the aid of at least partially tangentially positioned partitions (23). 

5* 7. A cascade scrubber according to patent claim 7, characterized In that 

the partitions (23) divide said annular chamber (22) into segments (24), 
the number of which is advantageously at most half the number of the 
cascade tubes (12). 

10 8. A cascade scrubber according to patent claim 7, characterized in that 
the annular chamber (22) containing the partitions (23) is positioned 
inside the outer chamber (20). 

9. A cascade scrubber according to patent claim 7, characterized in that 
15 the cross-sectional area of the upper section of the annular chamber (22) 

is greater than that of the lower section of the chamber. 

10. A cascade scrubber according to patent claim 7, characterized in that at 
least two more nested chambers (25,16) forming the droplet separation 

20 unit of the scrubber are positioned inside the chamber (22) containing 
tangential partitions (23). 

11. A cascade scrubber according to patent claim 1, characterized in that 
the innermost chamber (16) of the droplet separation unit is equipped at 

25 the liquid surface (14) with a swirl cone (26) narrowing towards the top. 

12. A cascade scrubber according to patent claim 1, characterized in that 
the innermost chamber (16) of the droplet separation unit is connected to 
the discharge tube (1 1 ) of pure, dry gas. 

30 

13. A cascade scrubber according to patent claim 1, characterized in that 
the equipment functions in a reduced pressure. 
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14. A cascade scaibber according to patent claim 1, characterized in thiat 
the scrubber is essentially cylindrical at the gas scrubbing unit and droplet 
separation unit and conical at the lower section. 
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